TBAC ChargeTreasury Financing Post COVID

While Treasury met the immediate financing needs related to the CO¥ ttbreak
primarily through increased bill issuance, Treasury has begun shifting financing from bil
toward longerdated tenorsin order to manage its maturity profile (as announced in the
May Quarterly Refunding StatemenBlease discuss the factors that Treasury should
consider and potential approaches Treasury should evaluate as it works to manage its
maturity profile.



Executive Summary

A The COVIBL9 crisisled to a severecontractionin economicactivity and an unprecedentedfiscaland monetary
policy response The suddenshockto growth, large deficits, and interest rates constrainedby the ZLBwill likely
causedebt/GDPanddebt-service/GDRo riseinthe comingyears posinga debt managementhallenge

A We analyzethe factors that drive debt/GDP,estimating the historical factor distribution, and highlight the
importantcontributionfrom debtmanagement

A We showthat closeproximityto the nominalZLBmprovesthe cost/risktrade off for fixedrate and inflation linked
Issuanceomparedo floatingrateissuance

A We considerthe current low rate environmentand compareestimatesof term premiumacrossthe curve Wefind
that term premiafor maturitieslessthanor equalto 10yeararelow comparedo longermaturities

A We discussthe effect of the elevatedsizeof the C S Pé&lancesheeton debt managementWe arguethat the
growth in SOMAholdingsincreasest Nb | Tajzbt#yl0 aseT-Bill issuanceasa shockabsorberin the nearterm,
but couldposeafuture fundingriskgiventhe C S fh€r@amentalrun-off capacity

A We discusghe effectof risingdebt/GDPon Treasuryyieldsand showthat increaseddeficits usuallycorrespondto
increasedprivate sector savings The recent rise in private sector savingsis the largeston record and flows
associatedvith that savinggrowthshouldcontinueto supportprivatesectordemandfor T-Bills

A We show that over the past 20 years,reductionsin the 10 year yield canbe explainedlargely by reductionsin
expectedshortratesandrealrate risk premiumwhile fundingrisk premiumhasexertedupwardpressure(although
to asmallerextent) Nearthe ZLBwve would not expectfurther reductionsin expectedshort rates,whichmayleave
the longermaturitiesincreasinglgensitiveto supplyeffects



Macroeconomic Context



Macro Outlook Before and After COVAD®

COVIDB19caused a historic shock to deficits and growth, and is likely to lead to elevated SOMA holdings and Fed fu

at ZLB for an extended period

%

The inertial Taylor rule and the Fed funds shadowrate, an We expect significant further growth in the SOMA portfolio
adjustment to the Fed funds rate to incorporate the effects of QE, expressed in units of ten year note equivalents (TYE) due to
dondt converge for several year s deeplynegativelevelsoftheinertial Taylor rule
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Debt/GDP Factor Analysis



Debt/GDP Risk Factors

Deficits, interest rates, GDP growth, debt management, and Fed remittances are important drivers of Debt/GDP

A If we denotethe nominal GDPdeflator by ¢, the ratio of the marketvalueof debtto GDP
by $ A@, the returns of Treasurydebt in excessof T-Billsby 5 3 @ (and the returns of
the SOMAportfolio in excessof funding costs(expressedasa % of the debt)as3 / - @ O
then the equation for the evolution of the ratio of debt to GDP can be written?

ADebt" . . -
Dbl = bill yield + UST xs — SOMA xs + primary deficit — gdp growth
v < _
debt service cost’

~
total deficit

~
growth rate of debt/GDP

A Theequationpredictsthat changesn debt/GDPwill increasewith
A Shortrates(bill yield)
A Excesseturnson Treasundebt, whicharedrivenbyriskpremiaandpriceshocks

A Primary deficits (expressedabove as % of the debt), which are driven by macro
factors(e.g., taxreceipts,automaticstabilizerspanddiscretionaryspending

A Anddebt/GDPwill decreasawith

A GDPgrowth
A Excesseturns on the SOMAportfolio, whichare alsodriven by risk premiaand price

shocks
10ur analysis closely followdalll Yy R { F NASy (i3> aLYyGSNB&G NI dS NR&] FyR 2G0KSNI RSGUSNYAYylyidr 2F Llaid 2
2Debt service cost as defined above explains fluctuations in debt/GDP due to consolidated Treasury/Fed asset and liagtitgenadecisions. It includes changes in the
market value of the debt and hence is not equivalent to the interest expense on the debt outstargioged by Treasury


https://www.treasurydirect.gov/govt/reports/ir/ir_expense.htm

Debt/GDP Risk Factors: Historical Analysis

Fixed rate issuance increased the level and volatility of the market value of eelEDP over the past decade

@ The primary deficit hasbeenthe maindriver of
debt/GDPgrowth andthe largestcontributor to
debt/GDPvolatility

Excesgeturn on Treasurydebt has been the
second largest driver of debt/GDP growth.
Cumulative excessreturns on Treasury debt
reflectthe opportunity costof pastdecisiondo
issuefixedinsteadof floatingrate debt!

GDPgrowth and SOMAportfolio remittances
have reducedthe debt/GDPratio by 1.9% per
annumsince2004

Q2 2020representsa period of extreme stress,
in which every risk factor, except SOMAXS
contributedto the 25%increasan debt/GDP

Thefirst principalcomponentof the debt/GDP
decompositionexplains71% of total variance
and highlights the relative volatility and
correlation between the risk factors

Specificallyjt showsthat the contribution to

debt/GDP from primary deficits and growth

tends to be large and correlated with excess
returns on Treasury securities It is for this

reasonthat fixed rate issuancehas increased
debt/GDPvolatility

1 Here we are ignoring potential supply effects

Fraction of GDP

®|FirstPC

Decomposition of Debt to GDP Growth

1.0 Total
EE primary deficit I
0.8 wmm UST xs
0.6/ ™ SOMA xs
m bill yield '“"““III “ (B)
0.4 mmm gdp growth "“II
0.2 n""lll II |I
]
0.0 """'"'“I“ HL
0.2 e e
— V. HENEN |
-0.4
<t un O ~ o [e)] o ~ o~ m < wn O ~ (o 0] (o)}
o o o o o o — — — — - — — - — —
O © 0O 0 0O O 000 0O OO0 o0 O O O
< < < < < < < < < < < < < < < <
20042020 primary UST SOMA gdp hill
Statistics deficit exces:texcess agrowth yield Total
Annualized
Mean 4.0% 2.0(V;| -0.6% —1.301 0.6% 4.7%
Annualized
Stdev 3.0% 3.2% 0.8% 2.8% 0.3% 6.1%
Risk
contribution2 | 43%] 24% -6% 40% -1% 100%

1.4% 0.5% -0.1% 1.3% -0.1%

21 26

to Fischer Black 1996, 23 (5)82; DOlhttps:/jpm.pm-research.com/content/23/5/52

{ LJ2 Hedges. RoyeRtitterman The Journal of Portfolio Management A Trib


https://jpm.pm-research.com/content/23/5/52

Proximity to the Zero Lower Bound



Review of TBAC Mod&omponents

The TBAC model allows for simulation and optimization of Treasury debt issuance

A TBAGloesnot drive recommendation®ff one model, but insteadtakesinto accounta wide range
of inputsoninvestordemandandmarketpricing

A Thedebt managemenimodeldevelopedby TBAE234 containsa numberof key componentswhich
we brieflyreviewbelow

A Asimulationmoduleconsistingf:

A macroeconomianodel for the unemploymentgap,core PCHnflation, CPlthe FedFundstarget
rate, the rate of changeof real GDPthe potential rate of changeof real GDPand the equilibrium
realrate of interest

A modelfor the nominalandrealyieldcurveusingexpectedredpolicyandterm premium

A model for Treasuryterm premium including inflation, real rate, liquidity, and funding
components

A model of the evolution of the SOMAportfolio includingAgencyMBSprices,prepayments Fed
remittancesto TreasuryassumptiongboutSOMAreinvestmentandQE

A Afiscalmodulefor the primarybudgetdeficit

A Adebtdynamicanodulethat projectscurrentandfuture debtissuance

A An optimization module that identifies low cost strategiesgivenrisk appetite and constraintsand
can generateboth static solutionswhere issuancefractions never changeand dynamicsolutions
whereissuanca&lependsonmacrovariables

1Belton et a) 2TBAC TIPS Char8eBAC FRN Chard&€BAC SOMA Charge 9


https://www.brookings.edu/research/optimizing-the-maturity-structure-of-u-s-treasury-debt/
https://home.treasury.gov/system/files/276/CombinedChargesforArchives4thqtr2018.pdf
https://www.treasury.gov/resource-center/data-chart-center/quarterly-refunding/Documents/q22019CombinedChargesforArchives.pdf
https://home.treasury.gov/system/files/276/q12020_CombinedChargesforArchives.pdf

Insights from Past Debt Optimization Research

Theoptimal maturity structure of debt is sensitive to the choice of risk metrics and to estimates of expected cost

A Previous work2 on debt optimization highlights that the optimedaturity structure of debtlepends orboth the degree of riskaversion (RA)f

the debt manager and whether risk is better measured by the volatility of setice/GDP, the volatility of total deficits/GDP, or the volatility of
debt/GDP

A When risk is measured by the volatility of desirvice costs (left plot)ncreased allocation tihoating rate debt athe expense of 2 3-
and 5year fixed rate notes is not especially attractive as it generates only modest cost savings with significant incrisses in

A Whenrisk is measured by the volatility déficits (middle plot)a heavier allocation tfloating rate debis appropriate as the strategy
benefits from the correlation betweeratesand the primarydeficit

A Whenrisk is measured by the volatility 8ébt/GDP (right plot), floating rate debt is the dominant strategy because it benefits from low
cost and low risk due to the correlation between rates, the primary deficit, and growth.

A The debt/GDP dynamics equatidrelps to build intuition for the plots below. Since bill yields are negatively correlated with primary
deficits and positively correlated with GDP growth, floating rate debt reduces debt/GDP risk. Conversely, since excess fiekon
rate debt are positively correlated with primary deficits and negatively correlated with GDP growth, fixed rate debt iscedageD P

risk ADebt"
Debt”

A The optimal debt structure also depends critically on estimates of term premium and its decomposition into liquidity, ,fifiditign, and real
rate riskpremia. The results below assume an upward sloping term structure of peemia

= bill yield + UST xs + primary deficit — gdp growth
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1Belton et aP Counterfactual debt management experiments in the plmtshis page ignore potentialupplyeffects 3 Repeated above without the complication of the SOptfolio


https://www.brookings.edu/research/optimizing-the-maturity-structure-of-u-s-treasury-debt/

Static Optimization Results Before and After Co\iél

Increased debt, deficits, and proximity to the ZLB dominate the effect of low interest rates on the cost/risk tradeoff
, pebt Service vs. Debt Service Vol After 20 Years

A Hficient frontierscomefrom minimizingthe objective
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Static Optimization Results Before and After Co\i€él
Close proximity to the ZLB favors longer maturity and TIPS issuance under debt and deficit risk metrics

For debt service/GDP volatility the pre COXHEDptimal issuance For deficit/GDP volatility the pre COV1D optimal issuance was
was heavyin the belly for risk aversion (RA) less than 1.5 and heavy heavy in the belly for moderate RA and heavy on billsfor low RA

on longissuance for RA greater than1.5

Frontier Steady State Debt Stock Breakdown 2019Q3
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After the COVIEL9 data update the model shifts out of bills into
TIPS for low RA and out of8yinto 7y10y for moderate RA.

The move out of bills into TIPS makes sense given how far TIPS
are from the principal floor

Frontier Steady State Debt Stock Breakdown 2020Q2

For RA 1.5 the model shifts into the 780y sector, for low RA the
model shifts into 7y10y yearand TIPS
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Dynamic Optimization Results

Low term premium and proximity to the ZLB favors intermediate and TIPS issuance in the dynamic setting
well

.o °

A We introduce a new macroeconomicvariable to the optimal response
function to capturethe effect of expectedtime spentat the ZLBIt is defined
as

¢ 2D I2INOQISERAzWR @S L y S Ml B &ENS

We optimizedissuancestrategies allowingissuanceweights to dependon
TPL0andthe TaylorGap Dynamicopt mizationallowsthe efficientfrontier to
shiftdownandto theleft.

G At the ZLB the Taylor Gapcausesthe model to rotate out of bills and into
intermediatesand TIPSor lowerlevelsof riskaversion

e For higher levels of risk aversion, the model rotates out of bills into o
intermediates,

A HighTPLOpullsissuancdéromlongermaturitiesinto Bills
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